We give an obervational overview of the accreting neutron stars systems as probes of neutron star physics. In particular we focus on the results obtained from the periodic timing of accreting millisecond X-ray pulsars in outburst and from the measurement of X-ray spectra of accreting neutron stars during quiescence. In the first part of this overview we show that the X-ray pulses are contaminated by a large amount of noise of uncertain origin, and that all these neutron stars do not show evidence of spin variations during the outburst. We present also some recent developments on the presence of intermittency in three accreting millisecond X-ray pulsars and investigate the reason why only a small number of accreting neutron stars show X-ray pulsations and why none of these pulsars shows sub-millisecond spin periods. In the second part of the overview we introduce the observational technique that allows the study of neutron star cooling in accreting systems as probes of neutron star internal composition and equation of state. We explain the phenomenon of the deep crustal heating and present some recent developments on several quasi persistent X-ray sources where a cooling neutron star has been observed.
X-ray binaries: the Roche potential Basically all the AMXPs show "timing noise" at some degree.
What is the origin of this 'noise' ?
Noise is does not mean "measurement noise" (boring) but some unknown origin of the phenomenon. Can be hiding the best part of the physics there ! How to probe the NS physics with NS LMXBs ?
• X-ray spectra (cooling, cyclotron resonance, etc…)
• Coherent timing (pulse profile shape, torques, timing noise, glitches)
• Thermonuclear bursts
• Aperiodic variability (oscillation modes, QPOs)
Use of three wonderful satellites: Chandra, XMM-Newton, RXTE 
Outburst vs. quiescence
During an outburst we observe: 1. disc + NS surface emission 2. the outburst luminosity is given by 3. the quiescent luminosity is given by 4. the average mass transfer rate is therefore: 
SAX J1808.4-3658
Outbursts last for ~1 month
Recurrence time quite well known: ~2.5 yr (observed outbursts in the 1996, 1998, 2000, 2002, 2005) Low magnetic field: B~1e8 G Distance of approx. 2.5 --3.5 kpc 
